Abstract:
41
Smectite contain charge-compensating cations in their nano-sized quasi 2-dimensional 42 interlayers (pore width less than 2 nm). These cations balance the negative surface charge of the 43 smectite sheets, and as a whole this system is responsible for the well-known swelling dynamics 44 (Bordallo et al., 2008) . Either crystalline (intercalation) 
μ is the proportional constant that ranges from zero to one and it is responsible for peak shape 138 curve being more Lorentzian or Gaussian while Γ denotes the experimental peak width of curves.
139
  
is the interference function related to the measured intensity by ( ) ( ) ( )
parameter is related to the scattering structure factor and to the Lorentz-polarization factor, and in the 142 region around each (00ℓ) peak, C(q) can be approximated by a constant since its value fall steeply at 143 low q and varies slowly with q in the range of the peak widths. The ωL and ωG denotes the peak 144
widths of the Lorentzian and Gaussian components that represent the sample and instrumental 
Thermogravimetric Analysis

156
Thermal gravimetric analysis (TGA) and Differential Scanning Calorimetry (DSC) measurements 157
were performed using respectively a TG 209 F1 LIBRA and a DSC 214 Polyma from NETZSCH.
158
The experimental conditions were: N2 atmosphere ≈ (40 ml/min), heating rate (10 °C.min 
185
In this work, the expansion for NiFh was carefully followed by monitoring the position of the 
210
It is known that the FWHM is related to the structural ordering of the crystalline material. Table 1 for T = 20 °C.
222
223 Table 1 : The average value of the d001 corresponding to each peak type (defined as I to IV in Figure 2 
238
As RH increases, d001 increases as well. For low RH values, the transition from the dehydrated 239 state to the state containing peak I is seen to be abrupt in all cases, whilst the transition from peak I to 240 peak II displays an "S-shaped" change. The transition from peak II to peak III is not clearly visible, 
250
whereas for the pre-heated sample at 70 °C the transition is not clearly observed.
251
For the sample pre-heated and measured at T = 20 °C (blue curve), the evolution of d001, after 252 the transition from peak I to II, could be fitted with a linear function, with slope η as given by Eq. 3,
253
up to approximately RH = 60%.
255
In the case of the measurements performed at T = 70 °C, this linear behavior is also observed for the 256 pre-heated sample (red curve), as well as for the non-pre-heated sample below the transition from 257 peak I to peak II (green curve). In addition, the evolution of d001, during the transition from peak I to 258 peak II, was found to be well described by an exponential law:
where, dII is the interlayer spacing of the hydration state corresponding to peak II, dI is the interlayer 262 spacing of the hydration state corresponding to peak I, and RHI is the RH value at which the transition Table 2 . intercept giving the average strain and the average particle thickness respectively. b) The estimated particle 309 thickness and lattice strain (inset).
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310
Figure 6 (a) shows the W-H plots for 0%, 2.5%, 85% and 95% of RH for pre-heated samples 311 studied at T = 20 °C, from which both the average particle thickness and lattice strain were extracted 312 and presented in Figure 6 (b). The particle thickness, 146 11 Nd  , shown Figure 6 
